Behavioral effects of rimcazole analogues alone and in combination with cocaine.
Several sigma receptor ligands have been reported to also have affinity for the dopamine transporter, among them rimcazole (9-[3-(cis-3,5-dimethyl-1-piperazinyl)propyl]carbazole dihydrochloride). However, rimcazole lacks behavioral effects like those of other dopamine uptake inhibitors, such as cocaine and GBR 12909 (1-(2-[bis(4-fluorophenyl)methoxy]ethyl)-4-(3-phenylpropyl)piperazine dihydrochloride). Because of this profile, the interactions with cocaine of rimcazole and several of its novel analogues were assessed. The compounds studied were rimcazole, its N-methyl analogue, SH 1-73 (9-[3-(cis-3,5-dimethyl-4-methyl-1-piperazinyl)-propyl]carbazole hydrobromide), the dibrominated analogue, SH 1-76 (3,6-dibromo-9-[3-(cis-3,5-dimethyl-1-piperazinyl)-propyl]carbazole hydrochloride), and the N-propylphenyl analogues, SH 3-24 ([3-(cis-3,5-dimethyl-4-[3-phenylpropyl]-1-piperazinyl)-propyl]diphenylamine hydrochloride) and SH 3-28 (9-[3-(cis-3,5-dimethyl-4-[3-phenylpropyl]-1-piperazinyl)-propyl]carbazole hydrobromide). The former has a diphenyl-amine group in place of the carbazole moiety of rimcazole, giving the compound additional structural similarity to GBR 12909. The rimcazole analogues produced dose-related decreases in locomotor activity, and also decreased cocaine-stimulated activity in mice. In rats trained to discriminate 10 mg/kg cocaine (i.p.) from saline injections, cocaine and GBR 12909 each produced a dose-related increase in cocaine-appropriate responding. Cocaine also increased rates of responding. SH 3-28 decreased cocaine-appropriate responding at the cocaine training dose to about 58% (SH 3-28) with two of five subjects selecting the cocaine response key. Neither rimcazole nor SH 3-24 produced a significant attenuation of the discriminative effects of cocaine. Rimcazole and its analogs all attenuated the increases in rates of responding produced by cocaine. In contrast to effects obtained with rimcazole analogs, GBR 12909 potentiated the cocaine-induced increases in locomotor activity and operant behavior, as well as the discriminative-stimulus effects of cocaine. The present results indicate that analogues of rimcazole can attenuate the behavioral effects of cocaine, and though the mechanism for these effects is not presently clear, it is possible that this attenuation maybe mediated by actions of the rimcazole analogues at the dopamine transporter and/or sigma receptors.